7. It* th in m etal screens are used to sift th e cathode rays the lum inescent phenom ena change. The rays o£ least p en e tratin g power appear to be m ost susceptible to m agnetic and electrostatic forces. The various co n stitu en ts of a heterogeneous cathode beam are em itted in various proportions a t different degrees of exhaustion. In the cathode rays em itted a t higher degrees of exhaustion there is a g reater proportion of the less-deflectable rays. The least-deflect able rays are those w hich m ost readily penetrate th ro u g h a p er forated screen when th a t screen is itself m ade cathodic.
W hen ordinary cathode rays fall upon a perforated screen which is itself m ade cathodic, or are attem p ted to be passed through a tu b u lar cathode, th ere em erge beyond th e screen or tube some rays, here term ed dia-cathodic rays, w hich differ from th e orthocathodic, and also from th e para-cathodic rays. These dia-cathodic ray s are not them selves d irec tly deflected by a m agnet. They show them selves as a pale blue cone or streak. W here they fall on th e glass they do n ot excite th e ordinary fluorescence of the glass. The dia-cathodic rays excite, however, a different or second kind of fluor escence ; th e tin t in th e case of soda-glass being a dark orange. In terv en in g objects in th e beam or cone of dia-cathodic rays cast shadows. The orange fluorescence evoked on soda-glass by the dia-cathodic ray s shows in the spectroscope th e D lines of sodium only. The shadows cast by dia-cathodic rays are not deflected by the m agnet, nor do they change th e ir size when th e object is elec trified.
" E le c trific a tio n o f Air, of V a p o u r o f W a te r, a n d o f o th e r G a se s." B y L o r d K e l v i n , G .C .V .O ., F .R .S ., M a g n u s M a c l e a n , D.Sc., F .R .S .E ., a n d A l e x a n d e r G a l t , B .S c., F .R .S .E . R eceiv ed a n d R e a d J u n e 17, 1897.
(A bstract.) § 1. In this paper th e authors describe a long series of experi m ents on the electrification of air and other gases w ith which they have been occupied from May, 1894, up to the present tim e (June, 1897). Some resu lts of earlier experim ents, and of prelim inary efforts to find convenient methods of investigation, have from tim e to tim e been com m unicated to the Royal Society, the B ritish A sso ciation. and th e Glasgow Philosophical Society.* § 2. The m ethod for te stin g the electrification of a ir w hich was used in th e ir earliest experim ents was an application of the waterdropper,* long w ell know n in th e o rd in ary observation of atm o spheric electricity. I ts use by M aclean and G otof in 1890 led to an in terestin g discovery, th a t a ir in an enclosed vessel, previously non-electrified, becomes electrified by a je t of w ater falling th ro u g h it. A n in v estig atio n of properties of m a tte r concerned in th is effect, related as it is to th e " developm ent of electricity in th e breaking up of a liquid in to drops " w hich had been discovered by H olm gren as early as 187p, and to the la te r investigations and discoveries described by L enard, § in his paper on the " E lectricity of W a te r fa lls," form s th e su b ject of § § 25-37 of the present com m unication.
§ 3. The electrification of air by drops of w ater, breaking from a je t in it, or fa llin g th ro u g h it, or strik in g on th e ground, or on w ater, or on m etal below it, produces absolutely no practical d istu rb ance of th e electric p o tential m easured by th e w ater-dropper in its use for th e observation of open a ir atm ospheric electricity : but con stitu te s a serious objection to its application for investigating atm ospheric electricity w ithin doors, unless in a very large room or hall, and renders it altogether unsuitable for experim ental in v esti gations, such as those described in th e present paper.
§ 4. The auth o rs were, therefore, eax-ly led to abandon i t : and, fo r testin g th e electrification of air, th ey used th ree different m ethods, one or o th er of w hich they found convenient in different cases.
M ethod 1. O bservation of electrification of the substance receiving th e electricity equal and opposite to th a t taken by air in any case of electrification of air. M ethod 2. O bservation of the electricity of an insulated m etal vessel into which electrified air is introduced, or from which electrified air is removed.
On the Change o f Absorption produced by Fluorescence. 4 M ethod 3. O bservation of th e electricity tak en out of a ir by th e electric filter. § 5. M ethod 1, was nsed in th e experim ents described in th e ir com m unication to th e Royal Society of F eb ru ary , 1895, from w hich i t was concluded th a t air and several other gases tried became electrified by blow ing them in bubbles through w ater, and th ro u g h solutions of various salts, acids, and alkalis, in w ater. This conclu sion was verified for the case of common a ir and p u re w ater by collecting, into a larg e reservoir over w ater, air which had been bubbled th ro u g h pure w ater in a U -tube. The electrification of th e air th u s collected was tested by a w ater-dropper, tak in g the same po tential as th e a ir a t th e centre of th e reservoir. I t was th u s proved th a t th e electrification of the air was negative, as was to be expected from th e positive electrification w hich the authors had found on insulated vessels containing w ater through which air h ad been bubbled. § 6. M ethod 2, was used in th e first experim ents described in the present paper ( § § 16-24) w hich were u ndertaken for the purpose of determ ining approxim ately in absolute m easure th e total quantity of electricity in a given m ass of electrified a i r ; and particularly for finding the g re atest electrification which could be com m unicated to a large q u an tity of a ir by needle points supplied with electricity from an electric m achine. The re su lt th u s found in § 23, 3"7 x 10 4 C.G\S. electrostatic, is th e g reatest electric density (quantity of electricity per cubic centim etre) which the authors have h itherto been able to m easure in air electrified by electrified needle points. R ut by an electrified hydrogen flame a density of 22 x 10~4 C.G.S. electrostatic u n it was obtained in air ( § 65).
§ 7. In all th e other experim ents described in th e present paper, M ethod 3 was used ; b u t probably the authors m ust retu rn to M ethod 2 if, in fu tu re, they undertake fu rth er experim ents to find the greatest electric density which they can m easure in air or other gases. If a body, A, of some fluorescent substance, such as uranium glass, be tran sm ittin g light from a sim ilar body, B, which is fluo rescing, the am ount of lig h t transm itted by A from B seems quite different, according as A is fluorescing or not. Thei'e appears to
